B. A. Trachtenbrot
[10] has shown that the set of formulas of first order logic valid in all finite structures is not recursively enumerable, although it is the complement of such a set. Let us define a function Ü on the set of all subsets of w so that for each set K, the value, U", is the set of formulas valid in all structures We write |=_ <f>, if <f> is valid in 21.
Also, we will use the notation "A < B" for "A recursive in B" and "A < 
The proof of the following theorem is immediate. (2) Let / and g belong to Spr,. Define hix) = g(/(x)). / has co-representa- (2) // K is finite, then WK is recursive.
(3) Ke2n-'fflK £2n.
(4) K £ n" -8L e 2 ,.
Proof. The proofs of the first four clauses are immediate. Let E be a first order formula asserting the existence of exactly 72 distinct elements, x £ K -► fÈ~l eîiL. Thus, K< ÏÏL.
If 0 is a formula with one free variable, let 3! x(f> be the formula asserting that there are exactly 72 distinct elements which satisfy cf>.
Theorem 5. // every function recursive in K has a K-representation,
Proof. By Theorem 4, fflK r.e. K. Suppose P(x) r.e. K.
where / is some function recursive in K. By assumption / has a K-represen-
That is, P(x) < (Sj.. Thus, (lL is a completion of K.
Corollary 2. // / has a K-representation, then rng f < u)^.
If K is an infinite set, then, by Theorem 3, every recursive function has a Krepresentation. Hence, the following Corollary 3 follows from Corollary 2.
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Corollary 3. (1) Corollary 4. For all infinite sets K, 
3. Relative recursiveness.
In the introduction to this paper we asked whether Proof. Choose A so that d(A) = diffl^). Then apply Theorem 7. Thus, WK does not induce a function on degrees and (()" does not preserve relative recursiveness.
Proof. Corollary 6 and Lemma 1.
Thus, the functions Dlï and Ö also do not induce functions on the degrees, and therefore do not preserve relative recursiveness. 
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Lemma 7. There is a recursive function f so that R(x, 2y) *-* R(f(x), y).
Proof. Let x , x,, • • • , be a complete list of the individual variables in =L.
Let S be a binary predicate letter and let a and b be individual constant letters.
Given a formula <f> in i_, let x, be the highest index variable which occurs in (f>. Claim. <p is satisfiable in a structure of cardinality 2y if and only if T( (p) is satisfiable in a structure of cardinality y.
Proof. We first show that if </> is satisfiable in a structure of cardinality 2y, The other direction is similar.
We have shown that if 0 is satisfiable in a structure of cardinality 2y, then Ticb) is satisfiable in a structure of cardinality y. We show now that if Ticb) is satisfiable in a structure of cardinality y, then 0 is satisfiable in a structure of cardinality 2y.
If Ticb) is satisfiable in a structure S of cardinality y, we may assume that C = il,2,...,yi is the domain, a is 1, b is 2, and S (z, /) <-> 7 = 1 or 7 = 2.
Define a structure 33 from E as follows:
(1 We show by induction that every assignment y which satisfies T(0) in E also satisfies T(0) in 53, and every assignment ß which satisfies 7t0) in 55 also satisfies T(0) in E.
Our result follows easily from this, because 53 is obtainable from a structure 21 of cardinality 2y as in the previous part of the proof, and we know that T (0) is satisfiable in 53 if and only if 0 is satisfiable in 21. That is, y satisfies T(0) in 53.
It is obvious that an assignment satisfying T(0) in 53 also satisfies T (0) in E. This direction is clear in the following cases too. Define g(x) = rT(í$(0))1 , for x = r<fP . Then R(x, 2y + l) <-Rigix, y)). Thus, x e ffii4VB _* /w e ®A v g(x) e oeB. Thus, ffiA.VB <r oeA v oeB.
We are now ready to prove our main results. --K
